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«a « 

1 . » 

(l).S4«ffi±c3t«8#i.*J: ^CiEaSh.i3tft 

smmi<)TiTiziiT9h. wse« 
ifi«!«c3t»sn.4#i- 'jrtSrWTsaatW* 
t . 

* <J - T tn m =t - ^ iz M fi) L X & ^ tm 2 

d:9»t , sn^mxs^P^a-j tistt . sen a 
- ^ isent ii.nan t . n 'i ^mx-n h 
K»«s:«-L. i^«ssca 
X ti ‘j - r a m i - :? (0 iR^i sj i ft m L /z ^ 
«S:tT3A:»<oatt2a:lllMc«:fl-T4«iSHt 
mE»ass<r)i)'«STSirffi;>y'f KB^cEa 
sti, ttaB*‘#«T4iBc. '>*<ktaa 
sa«a»D-9)!i‘aftatt«-tth.rv'4ra. 



Ma-r4;!f>( Ha-9fcaL-t$a^«:ft4r 

Ka«fc 

s-fflii •j-ramxi-j'jiami'XTj.. 

nfEfiaKusaaittt:. ms 
am«t«oT«caaL. «iiiBaaB(^cEas 
tiiffi*^0titaBa:a$i<n±iS(zisaL 
' If K/f'f Kffirt(=ffiaSh.4SS2*¥»«tS' 
Stf«a»«Sr#L.. SHSttW'JirWilt 
- ^ t lint i 2 w L . »!*¥»« 

<0±,ffl*¥B»i3tftB»«BKL. »2*¥SS« 
(ossi^nwBU;(i-< HBS'as£-r4m^^i 
EO<oy^ra«»t-^'stffiai^Af-A. 

3. 

[ * ) 

♦ BBflu. ij-TBtm^-i' ( L I M ) i ft m 
L^taai^xf-AtcML, 

aB±.Sr®a^m*‘»»T4fflai'X-fAK:(siT 

4 . 
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[ a * 14 fli ] 

t ttwaiRiTAi 2'a.m9i/ini‘^ ^ ^ n it lx 
« (*I -7 i fflifi & # t 6 . 1 a IIS k: S' gs «2S Sr 25 U 

^ sBff a# (c -k 0 2 am 5j 

laiB. 2aii<^i^^>^>s-^»)fc'i'iw 

»jSM*‘»«»Sr#'^'6lfflaxA-fA«#il!4^ 
JCtLT, /tkilf. j^77:frsS:k7-^-f-7 
fl/ -Ji ^ ii> la h tx. X h . 

y77^sSI±, SSeiaK^nrjr-jfc:, ■M-ttSStc, 
I2ffi‘l>S*:frr‘lt:»Bl^flBK:iajn31t/i. ->7 7 
so^att. •t<^±«c2aaia±<^i)-«i^-'i'5 
lZUXS2S-att4. iitkitf. i'77«-0IC 
{iV-/P53.(ia(lfc»iW-/l' 54. 55** EE 

s/itv'i. aa^# (isijr-tt’T) ti^v — iX' ’i 3 

kU-/W54t<r)B3t»i#-r6«^li, i/775 



‘9>-»< 0 k-f-7/U±Ctt-tti. 

i:oj:7*tt*(o«aKaos^«?73S-c'«:, a 

ii-iWBfPSrIWi&lfIti. aS70i^*S^«# 

WS(*JCJSV''C {,7 — >"■?•— 7/U<')IhI16S‘1t7/.: 

**S f,(cfi<Sri. 

±/i. i)'«Srt{:3r8)«fl!*‘A*<^r-!-<^>4 
yf7:^AiS<(2JStSrO, &»<^»SkS:6. 
*l6?fli^§W«. #«SST<^fflaSrfflaclrV'. 

SkiSartC^riifflfflSri^ 
Bk u^:v'!;-rtta«-3’jC«ai'Xf-AS-is 



fin ¥3-7003 (2) 

0 4 L-C . i/ 7 7 5 0 U - 

/U5 1 S^-/^5 3kW'-/U5. 4 teoRStcEEL. 
tPiW-A'i«ieSt&. ^-/^5 3*'^>^-/^5 
i^77 5 0?kt*l»l'^»B 
a-tf, i'77 5 0±<0^c(i<0^-/^5 2•C^-/^ 
5 3tU'-/U5 5Sfi«t4. >'73'OillH|-CU 

n ;mfJ:V'. f^«ie±«- ’S ± h'&'A h M ii< 
U 7 f n'&< iX^^XiP . ISSi'A^Mt: ff ^ 

x77fftaiil:E«C»ll!lLt)!i'S.ffiaB*5r?fffi 
Mt 6 . 

0IS"rBfi4^f--7/l'6 0±<iOW-/mf--74^6 
0 CtttiffiaBU-/l' 61, 62. 63<OV»r 
»aB*6 4Sr-l.iX) 
r-7rt-6 0±<OV-/M=Oti^. ;or-7/W6 
OX)0KCJ:O. «aB$6 4<^aff»l*lSrSi 
4. #ttSJC3aO<^W-/W3>‘^E'&t4«^t5p 



[aMSrwa-ri/ii6co#«] 
4EifeBS<iO'j-rttW=e-7JC«ai'Xf'Acj: 
h«. 3fc»n-9)!>‘$»a/l4a*BJ:0Jt»C 
if i Kffl*<a«an. ;?•< Kffirt«:;y4 Ko-5 
HS«ki6‘EEan4. fflass'os' 

if i h'ffil*l<OXr4 HD-5j!i‘ih«SSXr4 KSHflt 
StftSaiRUt. »aS$09i«T«-l»± 

t 4 . 

«ia<A) . (B) . (c) 

ffl .-J: Sr 3R "f . 

ffii0 (A) i#!!gLTaBa-r4ks a«^<o 
aai'Xf-AU. 7U-A9ak. -ftOBIISffit: 
MESitA:!l-raSlt-3’2a. 2bfc. 7U 
- A 9 a K:3t«I a a - 9 4 a , 4bftV 

;y'fKP-93a. 3 b t I t 

#ijira»t-7c«[»iL.Tait4.ftn:2ai» 
BHcSa, 5bk.S»o-94a. 4bSr$ft 
t43tftffl«7a. 7bk.;y4Ka-93a. 

3 b k « t 4 ;!r -f H fl« 6 a . 6 b i W ^ 4 « a 
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n 1 0 t i h . ’kti . mjf! LX 
D-5<04a, 4b<^a^«Cl4 3fc»0-74c, 
4d**A0,;y'fHn-93a. 3 b (Olkltiz It 
;yWKn-93c, Sdii'hlLntti. 

& htz . »ia (B) 0 

s?«9 ccoaias-s^-fyjrtcii^^-C'^-^-sp^ht: 

tSk, i ni iX-ii 
4;iitf4bt4$ 
«i«^ai*‘ffTL-CL43. 

3510 (C) C,f. tJ:3C, ffliS^aiAJffiia 
«1 Ob<:«-«ti®ti#«S-|«l«=«L-CR«PJ 
KD-93bk«-f*J:a<=^H«gSxr'f K 
SSftSbAiasUffiiOiOX^^ KffirtCSJMt«.h. 
i. Piac. (8a»iocc^i'«tiii*«r)/sft<o 
Kff«8a*‘iiMt^.ht5'i. 
Kiitniotimesiinsa. sbkasssi^ 
<0 JiTWffl K »ttt 6 ±* 6 a . 6 b k T 

S: «••<- 6 «iSM »« * «• u . 



S'aSlrtlMrtl«HS»«3£«rSJWH«0X/i'ft 
rv>6«r'-t;T3t«o-7»4i^J«r*d. L** 
L, 3S2(tBk»*iffiS<OXr-< 

/^/f'(i<ssnaa. 8b)t!*;y4’Ko-53a. 3 
bka«L-C3tft7jS:lfe»-r8;ktcJ: 9«a& 
»1(4»«S/14. 0S<^«^, M^r:&II!l<OS: 

i!?a-54 b*‘3t»»«7b«:>l-nil!?C, XT-f 
Ko-93 b/;«#«»;y>f HSS«8 btcSft-ffi. 
mKO^’i Hd- 93 b*«#«ffl;!r>f K»«8bC 
^na-9 4 . if£ 

t«n-5 3d*«i)-«SS/r'< Kffl«8bC38f-r6. 

i<0i3KLT«a^SlA‘aj3t«10aj!»>^>a 
iSBlObCSff-fi. i<Oia±kLT*l»«;y 
-fKo-93b. 3dat^tlHI<9i»D-54a. 
4c54-f-4i.'eni)-«S?;y'f Kfflfl8bftUf3feftg|t 
W7ak3«L-Oi6. 

3t»D-54b. 4 d k *»S!« 7 b k <0«*^ , 
;?4Ko-93b. 3dk#«S;y'fKS?«8b 
o;!r4 a 



?^fifl ¥3-7003 (3) 

5a, 5bi4y-=.r}UiSt-:f2a. 2bkttrS) 
t L . T*¥ffl«7a. 7btO±ffl(l 

$»a-94a, 4 b (Oiinmi l&l&L , 
S«6a. 6bO«SB(4Xf-<l<o-93a, 3b 
HB«'igffEr40*<»iLv>, 

[ If ffl ] 

»10 (B) S-#raL-CK«^-fik, ±^(nt 
3*»i?U«Sf«{Cj;0fflfi£S<tiffijMI?Sl 0a± 

sasaijr, #«<^i*m(/iki.tfmi0 

(B)<0:£(M<0»aM10b) 

»10 (A) <0»«^r(»I<!r)'JirJ3illt-5'2a 

fcii)au/oi4s«(i<oy-rtt«^-5- 2 b<o 

BBf’W*. fflaS4iA:';i7Kar^£-3’2a»4 
»;#Jk3tC«gi7J«;«4L. tta^$I$2aiHI 
«M*5a:frr*) (0 + **l»l) A,;»|43<<nt4. c :<0 
4i»=Lt. »10 (C) •C.tI7J:3(c, ®<0/£ 
<'5:-7*3>-«au=4JV'-C, 
a:ffll«l«t5 aCiaoX»M78. 



3a^» 154fiTU*5'J: 3 tC»Jf74^k^‘fS 

e . 

i*. ^*<k(i±i*c04'?<0(»^<03l>2-9 
{4R»S<liJ:3Kajf-riwkt,f&«. 

Ho-9S-/(sS<-74k, ±^-<0*¥»«6k 
3httsi^f>f Kait8fc<o4r-p yrs-4'S<t8w 

k 8 « . 

[ ISM99 1 

«T, 0B«’#saLt*»iW<r)§ltt(5i|iKBfl7 

£ . 

»20 (A) a XV (B) 14:f;%i!«<0-§e«fcOT 
CJ:£ 

S520 (A) I4S520 (B) <7) 
nA-nA«cj83^ajEB0. m 2 m (b> u 
1520 (A) <OD B-nB«K:ifl33^S¥B0r 
h&. ;/iA<iO0c4jv'-c, aai'Af-AtiKis 
d$i ikfiMKi aa^si lua 

ani oc;rQ->T«{TuraA«!<r>ttaa4)!i (0 
) s aa-7 £ . 
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?$Rfl ¥3-7003 (4) 



wasailli. 7U-A19at, 7U-A 
1 9 a. 10 m mm tz sl i-t (? ti fc >j - 7 yt m =t - 

(LIM) 12a. I2bl:. 

'J 71 9bk.. 4v'jri9bS 
7U-A1 9 a{:ST(fl>ateS«l 9 
i. •jirRi»t-7i2«»<c>«!<oa'i:'t7'f 
O' iis , nffixasassr-SBas/LtiaffaifiSr 
lfe±-r«). 7U-A19a(4TS5C±/c4$ft?l 
S’4ii*a<03£fto-5l4Sflt, S t>iz±. 

mz >b a ^ b V - y I 5. T:firt:|3|c</h 

f^<OT /f 4 Ho- 7 I 6«'att4>4Lt. -?■«;)«¥ 

ss 2 ia (b) (o^ 
mm X om X 0 tz z ti h a - ^ i 4s 
t^/f4Ko-5i5. I 6 14. -tn-pniaijs^s 
1 tom 

aiai»io»4. 2*<oimitsmi:^tiis>as 
«30a, 30b«-flr-«'i.#Ilgaitt30a. 
30b»4aa»«25a. 25bt, ^<0*®* 
<42 5 a. 2 5b<0±,Tcai«S4lf.:2'7«±* 
¥S«26a. 26bt. T*TS«27a. 2 



VW4 1 »»«3 Ocat-fibftiiajrU^CV* hoy 

tt^'-bSsaafftixoA/ts. 

Keti. I «Bi B i * I )»» « t v» 4 
SrasSL/i**. oO^:«SS 

laittc. *S»4f<0±*fc:«ffllB«:5ea3t4*¥ 
SttS'^L. T:fl-«crtl«C<OA55aj-f 6 *¥3tt 
S-^-r4ffl®ttSfflV'4C.i: tr & 6. 

±Tt=S(*ia«S:Ktt4:wk 

e=4:0. 

fziom'A9tcoi.^mi9>)x». 

»^a<tX4J<;kCJ:03t«4ji&«RU. ffiiS 
6»*t«T-4-4rkS:l»<'^t*‘T'i‘4. 
»3ISI(A). (B)»41SI(A). (B)I4 

»3ia (A) 

(B) 4><jEB<fi!BIiB0-C’»40 (A) . (B) >f 

BA-niA#jj:tniB-in B<o»tz Hi 



7 b L . 2 6 a . 26b)>'SrtS? 

d35CH%$it4. msai tt 2 5 a , 25b 14 
7/l.5:i1rA«P<;oa«tl:ft;f<oatt»Sr«l.. 'J 
iTWS|Je-4'12a, 12 blittl‘lLry-r 
a»t-5'12a. 1 2 b <0 2 »:M« <* S- ffl® -f 
4. aSB»2 5l4. 

'^5r<k{,#«»/SIjat:«V' 

Sr^t;CkA*:if®-Cii4. 

iiT)a^a-7 1 4«. i»a«3 
0<OT*^Bff27a. 2 7 b <T> ± ffi 2 4 a , 2 
4bcift54i.t. aia^*ii$»t4. x/z, 
±/f'(tta-Ol 5 IX ±*¥Sttt26a. 2 6b 
«l*l(ll«!ffi28a. 28bt:^«L,T;!r^Ho 
-?16»4T;k^a«27a. 27b<0rt(H«ffi 
29a. 29bCS»UtV-raSlt-712 
k'2ac08«l»2 5 ttf) IS! «=¥■«- y 7fr -^iz « y 
T V> 4 . 

1US4C. 

»IBKB«BS-3r-4-4. ft«3H9(4ffi>IfS10«4 



SS4I2I (A) . (B) (4¥BBBiat'«3l2) (A) 

(B) <OIVA-IVA43j:tXIVB-IVB<0«K<aa 

a a f Ji 4 , 

«3a (A) t4 4iailBiSB<OB^<r)l8IBBa, 

asa (B) IX »«m»to«immisiTf>i. «•« 

Be^CJBi;ffi7!)>4kMIIIe01Bffl4430a. 30 
bA*^#!.. ihttSJCUV'tU. 

±*¥»4t26a. 26bA‘®$-f4;<f4Hffil*l 
lZ»«SS/f-1h'Sftt3 6, 38*f!iMt44u4.lffl 
a^«l 10±;«r4 KD-9 1 
S8;<r4Kffi3 7. 3 9 S -t « IHI ffi C » « L t . $ 
» i 44. 4 . 

«4B(A){4a3a(AI. (B)oniA- 
IVA»-C5^L7.:J:*4Si!«rt«ra44f4 KBA‘i?> 
T:*r^ft*4fflaf4i4. ISia»l0aA»4«a 
HlOb. I OcH>‘i)-«L-Ciin, ±*¥S ft 2 
6 at 2 6 b kA^acautt*!.. 8iX:IZ±*¥Sft 
26c. 26dA*ait4ii.tv>4. #«fflrtC{4. 
±.a(T>»«a4r4Ka«3 6. 3 8A«»lt4iit 
V>4. i4i40#«94r-f H9«14J:^¥»«A‘ 
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(in ¥3-7003 (6) 



il 4 ia(B)«a 30 (A). (B)<OIV 0 - 

. T*vg?tt2 

a (A) c*-ra»g»«i 9c<oj:o^cs««a 

AO, SS40 (A) KgSWtC 

act:,» 50 (.A). (B). (C)t#S! 3 L 

a^Sl l*‘l»ffl«30a. SObtCiOfflffi 
SnB«&aH10a;»>AIigSS4t30d. 30b 
C<t 1 0 

s K Bfl -r i . 

DSan 1 0 a±S#ttS»<^#lWiTSffU-C$ 
i«o. ^»-tt:fri4i (SoJ8-&«T(i) 
<OO-ri»«»t-:?(»20(A), (B)12 



tt30d<0/T'f Kacs«u-C. lA* 

^^(Cl»s«30b. 3 0 d C J; 9 flll« S n 4 
KiSKl Ocfc:»ff#-i. C:<r)l81, a ^ K 

o-915b. 1 5 d at^*(8l«3£ft o- f 1 4 
b. 14d»l-eK-t'/l.«CIigS«30bO3Xf-< 
Kffiat^3E«f®i:a«LTH4. i<0J:5CLr 

^ t t/if & t . 

L ;t /I* . * » 14 i <: tt ISSSitr, S«*« 

cie«L*«Hrtt-a>»s»5rffi-C'Ai. 

Mitf. ttaBS2-3<OI»aWC«fi£L/i«' 
2-p<o3(o^:»a«^(a<offla<oattffflfie-r£ 
CttfS*. Ma^*03t»^^iL-C3Effn 

iUx.T'^T'J^. '} y i: i 

L X . 

4/1. X/'f Ka-51 5. 1 6*<. 

7P-A 1 9 aCtt»4A/Ltv>6(f9*jRL/l*«. 

Kfi'j-risat-d'i 2KK»trt.4v». #■<• 



5’(«20(A). (B)12a#B9)«®ja2r 

tit. »50(A) C3^t47C. ima 
sn/iy-TMat-^’ i 2b«a:/)t««:ia^i 
laa^aiSrT^'^SBSlti. m 

't Ko-^l 5a*«IJi?S«30a<0 

Xf-f Kffi**A«n-C. tcn«-tt»4/'f K»tt3 

6CS«ti. KD-5 1 5a/>«^)-tta4r-f 
K§i!^t3 6fe:aisti^fc:(4. 4A‘S?:frfefflJ<o$ 
PfU-^ I 4 a*'3£fit®3 0 a*>AK«LtV'* 
V'45fc:S:^e»— 914, 915<0® 

0(4tt(aa«:K»L.tl3<. 

Ko — 9 1 5 aCjT'j'Cffia^ 
$1 «50 

(B) t:,TtJ:3t=, Ko-91 

5c*«l»»tt30a<0;!f>f B<’ 

iJCt't', SI50 (C) C55t43<C. 

<f>/f H Ka-91 5a*«I»»«30 A (T) ii ^ H 
i(4WiMBi occab. 
ftttC. tkti ^ 'i Kn-9 I 5 cAtlSSaS 



(IT I 9 b«03tft^3«t UT»«^<Ot></>Sr7SL 
[ « <0 3» * ] 

ntf. «a»<o#«ao^nAik'i 4 #«atrtt 
flia 6 a^ffihti!es*‘=fcv><ot*, 
fflac^)-«as-aistiit!!>‘-c&. 
•^A«rSiatiit*‘f&i. 

4. 0a«offia^3e^ 

»10 (A) . (B) ,.(C) t 4 *aB^< 9 ®^ 

BA^n^tHTAO, S 10 (A) t (C) 14 a 
«a?tii-««<^jEtlS 0 , ai 0 (B) { 4^»-«»<0 
¥ E 0 . 

S 20 (A) . (B) l 4 t:BB^<OBjtt 0 l|C 4 i 

»ai^Af-AKfflv>i«a 6 a«- 7 ftt 0 r. »2 
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«Ua¥ 3-7003 (6) 



0 (A) UlEtfiJa, M20 <B) 

55 3 0 ( A ) . ( B ) ti Jtt iX ft IW iS fli ;3 ^ 

L,. » 3 C?) (A) 553 0 (B) 

(i >41 /ifi (tif ijQ 0 , 

SW40(A). 

L. #540 (A) UX^-f KiDiiO^tfijg. »40 

( 0 > 

»50(A), i B ) , 

^ ^ )it J& r h n 9}) ^ iA^ t r: it) ^ 

1 as . 

W70Utlt)fcO^i4^ji:<^fln:^CT^:;rx-4-«l5l0 

r I) i * 

S C >j M t . 

1 US iX ^ £ . 

2 L I M 

3 X^ 4 I' n - 7 

4 n - ^ 



5 2^f[«ai^(^iS89r‘() 

6 X^'fK3S^r(i:^^»^n 

9 a 7 U - i% 

] 0 . »1KM 

1 1 

12 L 1 M 

! 4 i:}« D - 7 

15 ±Xr-fKn-5 

16 rx/-<Ko--? 

t9a 7 U - A 

19b r 'J r 

2 5 

2 6 Jb * « 

2 7 T ^ « M 

28. 2 9 «• fi ( XT -f K ffi ) 

3 5 «f*l5!^3 

36. 38 3^ il4 « XT >f K 5? « 

Olft«A #11 ± ffittttEOB 




2 --L I M 
3 -Xf-f Kn-3 
4--i»0-5 
5 

6- xr/Hs^r < 

7- 

8 KS« 

9 a -'7U“A 
1 0 • fti§j| ' 






1 0 -aaM 

1 

1 2 - L r M 
l4-3t#o-7 
1 5 -.hXr4 Fo-^ 
1 S— Txr^ 

1 9 » -7l/"A 



1 9b -^r’jr 
2 S-liKSSW 
2 6 .±Xc4^l5*f 

2 7 -TXc*F»*f 
2 8.2 9 •«£ 

3 0-r»B>? 

3 5 



at 1 0 



(A) 2 X 2 

«^i^3Ut«i:2 8aiafe* 
jR 2 
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Claims f\* 

1 . A linear induction motor carrier system characterized in that it is equipped with 
a carrier cart having a structure comprising supporting rollers supported on reference 
surfaces and guiding rollers provided on guiding surfaces provided at a different height from that 
of the reference surfaces, a pair of linear induction motors provided on either side of the 
aforementioned structure, and a carrier provided below the reference surfaces while supported by 
the aforementioned structure; 
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a carrier track having secondary conductors facing the respective linear induction motors, 
supporting members which support the supporting rollers at the reference surfaces as they come 
into contact with the supporting rollers, and magnetic secondary conductors for branching at a 
junction utilizing the electromotive force of a linear induction motor; and 

junction part guiding members provided within the aforementioned guiding surfaces at 
the junction of the aforementioned carrier track which come into contact with applicable guiding 
rollers so as to generate a supporting force at least during the period in which the supporting 
rollers of the carrier cart are apart from the supporting members when the carrier track is 
branched. 

2. The linear induction motor carrier system described in Claim 1 characterized in that the 
aforementioned carrier track has a structure which contains first horizontal members provided 
within the aforementioned reference surfaces while connected to the lower ends of said vertical 
members and second horizontal members provided within the aforementioned guiding surfaces 
while connected to the upper ends of said vertical members, the vertical members have secondary 
conductors facing the linear inductance motors, the upper horizontal surfaces of the first 
horizontal members constitute the supporting surfaces, and vertical inner end surfaces of the 
second horizontal members constitute the guiding surfaces. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a carrier system utilizing linear inductance motors 
(LIM). In particular, it pertains to a carrier system in which a carrier cart travels on a carrier track 
containing junctions. 

Prior art /2 

A linear induction motor configured by cutting and unfolding an induction motor has a 
structure in which a primary coil serving as a power supply and a secondary conductor serving to 
receive the power are provided facing each other via a gap. A thrust is created by a traveling 
magnetic field generated by applying an AC current to the primary side and an eddy current 
generated on the secondary conductor by said traveling magnetic field. A conductor and a 
magnetic body arc often combined to create the secondary side. Either the primary or the 
secondary side can be made movable when used for a pallet carrier device, for example. A shifter 
system and a turntable system, for example, are available as branching methods for a carrier 
system in which the carrier track contains junctions. 

As shown in Figure 6, in the case of the shifter system, shifter 50 which can be moved 
laterally as illustrated in the figure is provided at a junction, and 2 or more kinds of branching 
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rails 51 and 52 are provided on it. For example, rail 53 is provided on one side of the shifter, and 
rails 54 and 55 are provided on the other side. When a carrier cart (not illustrated) travels 
between rail 53 and rail 54, shifter 50 is moved to the left so as to bring rail 51 on the right side 
of shifter 50 to the position between rail 53 and rail 54 in order to connect the rails together. To 
move from rail 53 to rail 55, shifter 50 is moved to the right in order to connect rail 53 with rail 
55 using rail 52 on the left side of shifter 50. Although a case in which the numbers of the rails 
on either side of the shifter are 1:2 was shown above, in general, fthe ratio] may be expressed as 
n:m. In terms of operation steps, the carrier cart is stopped as the carrier cart approaches the 
shifter, the shifter is moved to a desired position, and the carrier cart is driven again for the sake 
of safety. 

Figure 7 shows a junction in the case of the turntable system. The rail provided on 
tumable table 60 can be connected to any of carrier track rails 61, 62, or 63 connected to table 60, 
Carrier cart 64 is placed on said table 60 once, and the direction carrier cart 64 travels is changed 
by turning said table 60. Although a case in which 3 rails meet at the junction part was shown 
above, arbitrary n kinds of rails may meet there. The carrier cart needs to be stopped on the table. 
Usually, the carrier cart is stopped at a point before the table, and it is led onto the table slowly. 

Problem to be solved by the invention 

With said conventional carrier cart branching methods, usually, the branching operation 
begins after the carrier cart is stopped before a junction part. In addition, in Figure 7, the time for 
the turntable to turn at the junction part is also needed. Thus, the operation cycle gets longer. 

In addition, because the turning mechanism is provided inside of the junction part, if 
maintenance is needed, it will result in a cause of malfunctioning. 

The purpose of the present invention is to present a linear induction motor carrier system 
by which the carriage at the junction part can be carried out promptly in order to reduce the 
operation cycle. 

Another purpose of the present invention is to present a linear induction motor carrier 
system which does not required any turning mechanism inside of the junction part. 

Means to solve the problem 

In the linear induction motor carrier system of the present invention, the guiding surfaces 
arc placed higher than the reference surfaces where the supporting rollers are supported, and the 
guiding rollers and the junction part guiding members arc provided within the guiding surfaces. 
When the supporting rollers lose their support at a junction area along the carrier track, the 
guiding rollers in the guiding surfaces snap to the junction part guiding members to secure the 
support in order to prevent the carrier cart from falling off. 
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The basic concept of the present invention is illustrated in Figure 1 (A), (B), and (C). 

For an explanation with reference to Figure 1 (A), in the normal condition, the carrier 
system has carrier cart 1 having frame 9a, linear induction motors 2a and 2b provided on either 
side of it, supporting rollers 4a and 4b supported by frame 9a, and guiding rollers 3a and 3b and 
carrier track 10 having secondary conductors 5a and 5b facing the respective linear induction 
motors, supporting members 7a and 7b which support supporting rollers 4a and 4b, and guiding 
members 6a and 6b in contact with guiding rollers 3a and 3b. Furthermore, although they are not 
illustrated, it is assumed that supporting rollers 4c and 4d arc provided in the rear of supporting /3 
rollers 4a and 4b, and guiding rollers 3c and 3d are provided in the rear of guiding rollers 3a and 
3b. 

Furthermore, at a junction area of carrier track 10 of the kind shown in Figure 1 (B), no 
supporting member can be provided at the part indicated by the broken line in order to allow 
coupling member 9c of branching carrier cart 1 to pass. As such, if it is kept the way it is, one of 
the supporting roller, for example, 4b, of the carrier cart loses its support, and carrier cart 1 ends 
up falling off. 

As shown in Figure 1 (C), junction part guiding member 8b is provided within the 
guiding surface placed higher than the reference surface, so that carrier cart 1 makes contact with 
guiding roller 3b provided on the opposite side to the branching direction when it is branched to 
carrier track 10b. Similarly, junction part guiding member 8a is provided for branching to carrier 
track 10c. 

It is preferable that carrier track 10c has carrier track members each having a ]-shaped or 
I-shapcd cross section comprising vertical members 5a and 5b and upper horizontal members 6a 
and 6b and lower upper horizontal members 7a and 7b connected to the upper and the lower ends 
of said vertical members; vertical members 5a and 5b have conductors facing linear induction 
motors 2a and 2b; upper surfaces of lower horizontal members 7a and 7b form the surfaces for 
supporting supporting rollers 4a and 4b; and the end surfaces of upper horizontal members 6a 
and 6b form the surfaces for guiding guiding rollers 3a and 3b. 

Function 

In reference to Figure 1 (B), to let carrier can 1 , which has traveled downward on carrier 
track 10a configured with the aforementioned carrier track member to a point before the junction, 
advance to one of the branching directions (for example, to carrier track 10b provided on the left 
side in Figure 1 (B)), while linear induction motor 2a in the branching direction in Figure 1 (A) is 
being exited, excitation of linear induction motor 2b provided on the opposite side is cut off. 

Excited linear induction motor 2a generates a thrust and an electromotive force in order to direct 
carrier cart 1 in the direction of secondary conductor 5a (to the left in the figure). As such, as 
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shown in Figure 1 (C), carrier cart 1 moves along secondary conductor 5a provided on the left at 
the broadened junction part. 

Because the supporting members of the carrier track arc cut off within the intersection, 
the supporting rollers lose their support there. However, because guiding members 8a and 8b 
provided within the guiding surfaces placed at a different height from that of the reference 
surfaces come into contact with guiding rollers 3a and 3b to provide a supporting force, carrier 
cart 1 is sustained. In the case illustrated here, guiding roller 3b comes into contact with junction 
part guiding member 8b before supporting roller 4b provided on the right front side comes off 
supporting member 7b. After front guiding roller 3b snapped to junction part guiding member 8b, 
supporting roller 4b loses its support. In addition, guiding roller 3d comes into contact with 
junction part guiding member 8b before supporting roller 4d provided on the right back side loses 
its support. Carrier cart 1 travels from carrier track 10a to carrier track 10b in said manner. In the 
meantime, guiding rollers 3b and 3d on the right and supporting rollers 4a and 4c on the left are 
mostly in contact with junction part guiding member 8b and supporting member 7a, respectively. 

Carrier cart I can be designed as such that it never falls off unless the contact between 
supporting rollers 4b and 4d and supporting member 7b and the contact between guiding rollers 
3b and 3d and the guiding surface of junction part guiding member 8b are completely lost. 

In addition, it can be also designed such that at least 2 of the aforementioned 4 contacts 
can be maintained. The gaps between upper horizontal members 6 and junction part guiding 
members 8 can be reduced by reducing the size of the guiding rollers. 

Application example 

An application example of the present invention will be explained below with reference 
to the figures. 

Figure 2 (A) and (B) illustrate the carrier cart used for the linear induction motor carrier 
system of the application example of the present invention. Figure 2 (A) is a front view of 
Figure 2 (B) along line IIA-lIA indicated by the arrows, and Figure 2 (B) is a plan view of Figure 
2 (A) along line BB-IIB indicated by the arrows. In the figures, the carrier system includes carrier 
cart 1 1 and earner track 10, and carrier cart 1 1 travels along carrier track 10 in order to carry 
items, such as parts (not illustrated). 

Carrier cart 1 1 has frame 19a, linear induction motors (LIM) 12a and 12b provided on /4 

cither side of frame 19a, carrier 19b for carrying items, such as parts, and coupling member 19c 
for hanging carrier 19b from frame 19a. Linear induction motors 12 each contains a magnetic 
core made of iron and a coil and generate a traveling magnetic field as they are driven using a 
3-phase AC current. Supporting rollers 14 with a large diameter which provide the primary 
supporting force arc provided at the lower part of frame 19a, upper guiding rollers 15 with a 
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small diameter are provided at the top, and lower guiding rollers 16 with a small diameter are 
provided at the bottom similarly in order to define its position in the horizontal direction 
accurately. As is clear from the plan view in Figure 2 (B), 4 each of these supporting rollers 14 
and guiding rollers 15 and 16 are provided in all directions of carrier cart 1 [sic; 11]. 

Carrier track 10 has 2 1-shaped members 30a and 30b having an I-shaped cross section. 
T-shaped members 30a and 30b have vertical members 25a and 25b and 2 upper horizontal 
members 26a and 26b and [2] lower horizontal members 27a and 27b fixed to the top and the 
bottom of said vertical members 25a and 25b, and upper horizontal members 26a and 26b are 
fixed to rack 35. Vertical members 25a and 25b are provided with a conductor made of 
aluminum, for example, and a magnetic body made of iron, for example, and placed to face linear 
induction motors 12a and 12b so as to constitute secondary conductors of linear induction motors 
12a and 12b. Furthermore, although vertical members 25 do not have to contain magnetic bodies, 
they need at least to have a magnetic material, such as iron, in order to generate an electromotive 
force near the junction area. 

Supporting roller 14 of carrier cart 1 1 are supported by upper surfaces 24a and 24b of 
lower horizontal members 27a and 27b of I-shaped members 30 so as to support carrier cart 1 1 . 

In addition, upper guiding rollers 15 are in contact with inner end surfaces 28a and 28b of upper 
horizontal members 26a and 26b, and lower guiding rollers 16 are in contact with inner end 
surfaces 29a and 29b of lower horizontal members 27a and 27b in order to maintain the gaps 
between linear induction motors 12 and secondary conductors 25 constant. 

Carrier cart 1 1 is further provided with a collector device and a controller device not 
illustrated. The collector device takes in an AC voltage through a trolley line (not illustrated) 
provided to carrier track 10 or I-shaped members 30. 

Furthermore, although a case involving I-shaped members having an I-shapcd cross 
section was explained above, ]-shaped members may be placed to face each other in place of the 
1-shaped members. Similarly, a structure in which horizontal members are provided at the top of 
vertical members while protruding to either side, and horizontal members protruding only inward 
are provided at the bottom may also be utilized. 

In the case of the present application example, because the guiding members are provided 
at the top as well as at the bottom, movements of the carrier cart can be stabilized. 

When a structure in which the supporting surfaces of the carrier track are cut off at a 
Y-shaped junction, for example, in order for the carrier cart to pass, and the carrier cart loses its 
support partially at the cut-off part is adopted the supporting force can be secured by snapping 
the upper guiding rollers to the end surfaces of the upper horizontal members, so that the carrier 
cart can be prevented from failing off as will be explained later. 
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Figure 3 (A) and (B) and Figure 4 (A) and (B) illustrate an embodiment of the junction 
part of carrier track 10. Figure 3 (A) and (B) are front cross sectional views along lines IIIA-IIIA 
and IflB-niB indicated by the arrows in Figure 4 (A) and (B). Figure 4 (A) and (B) are plan cross 
sectional views along lines IVA-IVA and IVB-IVB indicated by the arrows in Figure 3 (A) and 
(B). 

Figure 3 (A) is a vertical cross sectional view of a part involving a single carrier track, 
and Figure 3 (B) is a vertical cross sectional view of a Junction part. I-shaped members 30a and 
30b arc separated so as to broaden the gap between them as [the carrier cart] approaches the 
junction part. At the junction part, junction part guiding members 36 and 38 are provided within 
guiding surfaces demarked by upper horizontal members 26a and 26b. Junction part guiding 
surfaces 37 and 39 to be brought into contact with upper guiding rollers 15 of carrier cart 1 1 are 
formed on their side surfaces in order provide support. 

Figure 4 (A) is a plan view when looking downward from the guiding surfaces within the 
upper horizontal members as indicated by the IVA-IVA line in Figure 3 (A) and (B) . Carrier 
tracks 10b and 10c are branched out from carrier track 10a, upper horizontal members 26a and 
26b are separated gradually, and upper horizontal members 26c and 26d are provided newly. 
Aforementioned junction part guiding members 36 and 38 are provided within the junction part. 

These junction part guiding members are used to achieve a function equivalent to that of the /5 

upper horizontal members at the part where the upper horizontal members disappear. 

Figure 4 (B) is a plan view when looking downward from the intermediate surface along 
the IVB-IVB line in Figure 3 (A) and (B); wherein, the shapes of the supporting surfaces of the 
lower horizontal members are shown. Lower horizontal members 25 have the same shapes as 
those upper horizontal members 26. An empty space is created at the center of the junction part 
in order to allow a member, such as coupling member 9c shown in Figure 2 (A), to pass, so that 
members corresponding to the junction part guiding members shown in Figure 4 (A) can not be 
provided there. 

Next, in reference to Figure 5 (A), (B), and (C), operations of the carrier system with the 
aforementioned configuration to be carried out when carrier cart 1 1 is branched from carrier track 
lOa configured with I-shaped members 30a and 30b to carrier track 10c configured with 1-shaped 
members 30d and 30b (sic.; 30c] will be explained. 

As earner cart 1 1 has traveled on carrier truck 10a to reach a point just before the junction 
part, while the linear induction motor (refer to 12b in Figure 1 (A) and (B)) in the branching 
direction is kept excited, excitation of the linear induction motor (refer to 12a in Figure 1 (A) and 
(B)) on the other side is cut off. As a result, as shown in Figure 5 (A), excited linear induction 
motor 12b generates a thrust and an electromotive force in order to direct carrier can 1 [sic; 11] 
downward. Guiding roller 15a provided at the front right side is separated from the guiding 
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surface of I-shapcd member 30a and brought into contact with junction part guiding member 36 
immediately. The positions supporting rollers 14 and guiding rollers 15 are designed such that 
supporting roller 14a provided at the front right side is not yet separated from supporting surface 
30a when guiding roller 15a comes into contact with junction part guiding member 36. 

As carrier cart 1 1 advances while its weight is supported by guiding roller 15a provided at 
the front right side, as shown in Figure 5 (B), guiding roller 1 5c provided at the rear right side is 
separated from the guiding surface of I-shaped member 30a and brought into contact with 
junction part guiding member 36 immediately. 

Next, as shown in Figure 5(C), guiding roller 15a provided at the front right side comes 
into contact with the guiding surface of I-shaped member 30d, and carrier cart 1 1 enters carrier 
track 10c. Finally, guiding roller 15c provided at the rear right side comes into contact with the 
guiding surface of 1-shaped member 30d. As a result, carrier cart 1 1 enters completely into carrier 
track 10c configured with I-shapcd members 30b and 30d. In the meantime, guiding rollers 15b 
and 15d and supporting rollers I4b and 14d provided on the left side remain in contact with the 
guiding surface and the supporting surface of 1-shaped member 30b, respectively. Carrier cart 1 
can travel through the junction part without falling out in said manner. 

Although the present invention was explained above based on the application example 
illustrated in the figures, the present invention is not restricted to said [application example, and 
it can be modified in a variety of ways without going beyond the scope described under Claims. 

For example, although the carrier track was configured with 2 I-shaped members, it may 
be configured using 2 ]-shaped members or members with a different stmeture also. Although a 
case in which supporting rollers were utilized as a means for supporting the carrier car was 
explained, other supporting systems, for example, air bearings and magnetic bearings, may be 
utilized also. 

In addition, although a case in which guiding rollers 15 and 16 were provided at frame 
19a of the carrier cart was explained, they may be provided directly at linear induction motors 12. 
Although a hanging rack type was introduced as a system for supporting carrier 19b, a built-in 
type may also be utilized. 

Effect of the invention 

With the linear induction motor carrier system of the present invention, because there is 
no need to stop the carrier cart at a point before or within the junction area of the carrier track, 
the carrier cart can pass through the junction area quickly, so that the operation cycle can be 
reduced. 

In addition, because there is no moving part involved at the junction area, the carrier cart 
can travel though the junction area reliably without requiring any maintenance. 
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Brief description of the figures 

Figure 1 (A), (B), and (C) are diagrams illustrating the basic concept of the present 
invention; wherein, Figure 1 (A) and (C) are front views of the normal condition and the 
branching condition, and Figure 1 (C) is a plan view of the junction part. 

Figure 2 (A) and (B) arc diagrams showing the carrier cart used for the carrier system in 
the application example of the present invention; wherein. Figure 2 (A) sis a front view, and 
Figure 2 (B) is a plan view. 

Figure 3 (A) and (B) illustrate the cross sectional structure of the carrier track; wherein. 

Figure 3 (A) is a cross sectional view of the single carrier track part, and Figure 3 (B) is a cross 
sectional view of the junction part. /6 

Figure 4 (A) and (B) illustrate the planar structure of the carrier track; wherein. Figure 4 
(A) is a plan view of the guiding surface, and Figure 4 (B) is a plan view of the supporting 
surface. 

Figure 5 (A), (B), and (C) are outline plan views of 3 conditions for illustrating the 
operations of the carrier cart when it passes through the junction part. 

Figure 6 is a plan view illustrating an example branching system of a conventional carrier 

device. 

Figure 7 is an oblique view illustrating another example of the conventional branching 

system. 

In the figures, 
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Figure 1 . Basic concept of the present invention 
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Figure 2 (Part 1). Carrier cart in accordance with the application example of the present invention 

Key: (A) Front view 
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Figure 2 (Part 2). Carrier cart in accordance with the application example of the present invention 
Key: (B) Plan view 
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Figure 3. Cross sectional structure of carrier track 

Key: (A) Single carrier track 
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Figure 4. Planar structure of carrier track 



Key: (A) Plan view of guiding surface 
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Figure 7. Prior art (turntable system) 



